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1.0 INTRODUCTION

1.1 PROJECT DESCRIPTION

Trammell Crow Residential is proposing to construct a multi-family development at the northeast corner of
Scottsdale Road and Palm Lane in Scottsdale, Arizona. The project is anticipated to consist of multiple
four-story apartment buildings with associated parking and infrastructure improvements.

1.2 SITE LOCATION

The proposed development encompasses approximately 7.6 net acres in a portion of the Southwest
Quarter of Section 35, Township 2 North, Range 4 East of the Gila and Salt River Base and Meridian in
Maricopa County, Arizona. The proposed development consists of four previously developed parcels. Three
of the parcels are commercial developments located adjacent to Scottsdale Road and zoned C-3. The
fourth parcel is located east of the commercial parcels and consists of a single-family home and vacant
land. This parcel is zoned R1-7. More specifically, the site is bounded on the west by Scottsdale Road and
various commercial properties, on the south by Palm Lane and residential single-family homes, on the east
by residential senior-living apartments, and on the north by an alley and residential single-family homes.
The site slopes from the northwest to the southeast at approximately 0.5%.  See Appendix A for the Site
Location Map and Legal Descriptions.  See Figure 1 in Appendix D for a Context Aerial Map.

1.3 PURPOSE

This Preliminary Drainage Report is intended to satisfy City of Scottsdale requirements. This report provides
a description of the current stormwater drainage patterns and a description of the required and proposed
drainage improvements.

1.4 OBJECTIVES

This report provides a drainage plan for the site that is intended to meet the drainage standards and
guidelines of the City of Scottsdale and the Flood Control District of Maricopa County (FCDMC).  In
particular, this report will demonstrate the following:

1. Any existing off-site flows from the adjacent properties will handled and conveyed in a way
consistent with the current drainage patterns.

2. The proposed site drainage patterns will remain consistent with the current drainage patterns.

3. Permanent drainage facilities will have a positive outfall and any detained stormwater will be
disposed of within 36 hours via dual-chamber drywells.

4. Drainage facilities will be designed such that the 100-year post-development flows are collected
and conveyed in such a manner so as to not cause damage to buildings and property.

5. Stormwater retention is provided for the difference between the pre-development and post-
development stormwater volume.
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6. Building finish floor elevations will be determined in accordance with City of Scottsdale and FEMA
Flood Zone requirements.

2.0 DESCRIPTION OF EXISTING DRAINAGE CONDITIONS AND
CHARACTERISTICS

2.1 EXISTING ON-SITE DRAINAGE CONDITIONS

The site currently consists of previously developed commercial and residential parcels. The three
commercial parcels consist of asphalt pavement and existing buildings with limited landscaping. The
residential parcel consists of a single-family home and bare land. The site is bounded on the west by
Scottsdale Road and various commercial properties, on the south by Palm Lane and residential single-
family homes, on the east by residential senior-living apartments, and on the north by an alley and
residential single-family homes. The site slopes from the northwest to the southeast at approximately 0.5%.

Stormwater from the site currently flows to the southeast corner as sheet flow where it overtops the adjacent
sidewalk and roll curb and flows east along Palm Lane toward 74th Street. No drainage features currently
exist on the site.  Site-generated stormwater ultimately reaches the City of Scottsdale storm drain system
through a curb catch basin at the northwest corner of 74th Street and McDowell Road.

Refer to Figure 2 in Appendix D for the Existing Conditions Exhibit.

2.2 EXISTING OFF-SITE DRAINAGE CONDITIONS

The proposed site is impacted by off-site stormwater runoff generated by an existing commercial parcel
located in the northwest corner of the site. Stormwater from this adjacent commercial parcel currently sheet
flows from west to east and enters the proposed site along the shared property line. Ultimately, the off-site
stormwater combines with the site-generated stormwater and continues to sheet flow to the southeast
across the site.

Stormwater runoff from the adjacent portion of Scottsdale Road is collected in catch basins and conveyed
to the south in the City storm drain system.  Stormwater runoff from the adjacent portion of Palm Lane is
conveyed east to 74th Street via curb and gutter where it eventually enters the City storm drain system. Off-
site flows from the existing alley along the north property line flow east and do not affect the site.

Refer to Figure 2 in Appendix D for the Existing Conditions Exhibit.

2.3 FEMA FLOOD HAZARD AREAS

The site is located in Flood Zone “X” according to the Flood Insurance Rate Map 04013C2235L, dated
October 16, 2013.  Zone “X” is designated by FEMA as “areas of 0.2% annual chance flood; areas of 1%
annual chance flood with average depths of less than one foot or within drainage areas less than one
square mile; and areas protected by levees from 1% annual chance flood.”  Refer to Appendix B for the
FEMA FIRMette map for the site.
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3.0 PROPOSED DRAINAGE PLAN

3.1 GENERAL DESCRIPTION

In the analysis of the proposed drainage conditions the following items are considered:

· Area Types (concrete pavement, building, and desert landscaping)

· Magnitude of areas

· Slopes

· Storm Drain

3.2 PROPOSED SITE CONDITIONS

According to the City of Scottsdale’s Design Standards & Policies Manual (DS&PM), sites that have been
previously developed are required to detain/retain the difference between the pre-development and post-
development stormwater run-off volume generated by the 100-year, 2-hour storm event. The City of
Scottsdale defines “previously developed sites” as those “sites where the city has issued a permit for
grading of the site or the site was graded or developed prior to 1987 regardless of issuance of a city permit.”
Historical aerial imagery shows that the parcels were developed and improved before 1969 and therefore
qualify as “previously developed” according to the City’s definition. The proposed site will be required to
detain/retain the pre-development vs post-development (pre- vs post-) or first flush stormwater run-off
volume, whichever is greater.

Stormwater generated on the proposed site will be conveyed via sheet flow to a system of catch basins and
underground storm drains. Stormwater storage will be provided by 10-foot diameter CMP underground
retention tanks near the south of the site. The underground retention tanks will drain in 36 hours or less via
dual chamber drywells. The proposed storm drain system will be designed in such a way that stormwater
in excess of the pre- vs. post- or first flush run-off volume will be conveyed through the system, bubble up
through a catch basin near the existing ultimate site outfall, and exit the site into Palm Lane, consistent with
the existing drainage pattern.

Refer to Figure 5 in Appendix D for the Preliminary Grading and Drainage Plan.

3.3 PROPOSED OFF-SITE CONDITIONS

As previously noted, the proposed site is impacted by off-site stormwater runoff generated by the
commercial parcel located in the northwest corner of the site. A dedicated area catch basin and storm drain
pipe will collect and convey any off-site flows south through the site toward Palm Lane. A bubble-up
structure will be installed adjacent to the Palm Lane right-of-way where the off-site flows will exit the site,
consistent with the existing drainage pattern. In the event that this parcel is developed in the future, it is
anticipated that the parcel will be required to treat and retain/detain the site generated pre- vs. post- or first
flush stormwater runoff, whichever is greater. A storm drain stub will be provided at the property line to
facilitate future disposal of any detained stormwater.
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To protect the on-site storm drain system and retention tanks of the proposed site, the storm drain line used
to convey the off-site flows will be kept independent from the on-site storm drain system.

3.4 STORMWATER STORAGE REQUIREMENTS

As previously noted, the proposed development will be required to retain the greater of the pre- vs post- or
first flush stormwater runoff volume. The proposed site’s pre- vs post- volume required is greater than the
first flush required. Refer to Table 1 for a comparison of the two scenarios.

Table 1  Pre vs Post Volume and First Flush Retention Comparison

Pre- vs Post

Cpost-Cpre
[ΔC]

Precipitation
Depth [P] (in)

Area [A]
(sf)

Required Volume
[(ΔC*P*A)/12]

(ft3)

0.855-0.594=0.261 2.14 326,906 15,203

First Flush

Runoff Coefficient
[C]

Precipitation
Depth [P] (in)

Area [A]
(sf)

Required Volume
[(C*P*A)/12]

(ft3)

1.0 0.5 326,906 13,621

Refer to Appendix C for the Hydrologic Calculations. Refer to Figure 3 and Figure 4 in Appendix D for the
Pre-Development and Post-Development Area exhibits, respectively.

On-site storage will be provided in a 10-foot diameter CMP underground storage tank. The underground
storage tank will be drained in 36 hours or less via dual-chamber drywells. Stormwater runoff in excess of
the pre-vs-post storage volume will be collected by the on-site storm drain system and will overtop the rim
of the lowest catch basin, located near the southeast corner of the site.

3.5 PRE- AND POST-DEVELOPMENT RUNOFF CHARACTERISTICS AT
CONCENTRATION POINTS

The existing site consists of a combination of commercial use, residential use, and bare land. Current
topography indicates the site drains from the northwest to the southwest. The concentration point for the
existing runoff is at the southeast corner of the site, near Palm Lane.

The pre- vs post-development stormwater runoff will be retained in an underground retention tank.
Stormwater runoff in excess of the pre- vs post- volume will overtop a proposed catch basin near the
southeast corner of the site. Similar to the existing condition, the stormwater runoff concentration point for
the proposed development will be located at the southeast corner of the site.

Refer to Figure 2 in Appendix D for the Existing Conditions Exhibit.
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3.6 ADEQ AZPDES REQUIREMENTS

Prior to construction an executed Notice of Intent (NOI) shall be submitted to Arizona Department of
Environmental Quality (ADEQ) in conformance with the Arizona Pollution Discharge Elimination System
Permit (AZPDES) permit.  The NOI and associated stormwater management best management practices
will remain active on the site until construction is complete and a Notice of Termination is filed with ADEQ
in conformance with AZPDES permit.

3.7 PROJECT PHASING

This project will be constructed in a single phase.
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4.0 SPECIAL CONDITIONS

4.1 404 DISCUSSION

Do to the previous development of the project site, no 404 washes are anticipated.
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5.0 DATA ANALYSIS METHODS

5.1 HYDROLOGIC PROCEDURES, PARAMETER SELECTION, AND
ASSUMPTIONS

Hydrologic calculations for the site will be performed using the rational equation in the FCDMC Drainage
Design Manual Volume I, which is limited to drainage areas of up to 160 acres. A weighted runoff coefficient
was used for the site based upon the large amount of landscaping located adjacent to perimeters of the
site.

For analysis of the development, the site will be sub-divided into sub-basins consisting of pavement,
landscaping, and building areas.

5.2 HYDRAULIC PROCEDURES, METHODS, PARAMETER SELECTION, AND
ASSUMPTIONS

All flows for proposed conditions will be determined using the rational method as outlined by the Drainage
Design Manual by Maricopa County Flood Control District. Due to the small nature of the watersheds for
the individual sub-basins, a minimum time of concentration of five minutes will be assumed. All drainage
basins will assume a runoff coefficient of 0.95 with the exception of the landscape sub-basins, which will
utilize a runoff coefficient of 0.45 per the DS&PM.  The peak flows at the sub-basin concentration points
will be calculated and provided with the Final Drainage Report.

The following criteria will be used to size the proposed pipes for on-site stormwater conveyance:

· A maximum allowable 100-year ponding depth of six inches above the catch basin grate.

· A minimum of 12 inches of freeboard between the 100-year ponding depth and the building finish
floor elevation.

· The tailwater condition for the 100-year event will be assumed to be the hydraulic grade line at the
pipe connection location.

· The 10-year tailwater condition will be assumed to be free outfall.

StormCAD analysis for the 10-year and 100-year events will be provided with the final drainage report.

Storm drain catch basins will be sized using Figure 3.29 from the FHWA HEC-12 dated 1984.  A 50%
clogging factor will be applied in the analysis. Catch basin analysis will be provided with the final drainage
report.

5.3 STORMWATER STORAGE CALCULATION METHODS AND
ASSUMPTIONS

As previously noted, the proposed site will be required to retain the pre- vs- post stormwater runoff volume.
An underground 10-foot diameter retention tank will be used to store the site-generated stormwater. The
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required pre- vs post- volume is calculated based on Section 4-1.201.C.1.b of the City of Scottsdale 2018
Design Standards & Policies Manual (DS&PM):

V = (ΔC*P*A)/12

Where: V = Required first flush volume (cubic feet)

ΔC = Weighted runoff coefficient for the proposed development – weighted runoff coefficient for the
existing development

P = Precipitation depth of 2.14 inches

A = Contributing area (square feet)
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6.0 CONCLUSION

6.1 OVERALL PROJECT

Based on the results of this Preliminary Drainage Report, the following can be concluded:

· Off-site stormwater that impacts the proposed site from the adjacent commercial parcel to the
northwest will be collected and conveyed to the ultimate outfall.

· An underground retention system will be provided to retain the pre- vs post- development 100-year,
2-hour storm event.

· Underground retention tanks will drain within 36 hours via dual-chamber drywells.

· An on-site storm drain system consisting of catch basins and pipes will be designed and detailed
calculations will be provided with the Final Drainage Report.

· Based on the current Flood Insurance Rate Map (FIRM), the site is located in the Zone “X”.

· The building finish floor elevations will be designed to be at least fourteen inches above the ultimate
site outfall elevation.

This report is intended to provide a level of assurance that the site will adhere to all appropriate reviewing
agency guidelines with respect to drainage and flood protection.
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EXHIBIT "A' 
 
 

PARCEL NO. 1: 
 
THE WEST 355 FEET OF THE SOUTH 100 FEET OF THE NORTH 350 FEET OF THE SOUTH HALF OF THE 
NORTHWEST QUARTER OF THE SOUTHWEST QUARTER OF SECTION 35, TOWNSHIP 2 NORTH, RANGE 
4 EAST OF THE GILA AND SALT RIVER BASE AND MERIDIAN, MARICOPA COUNTY, ARIZONA; 
 
EXCEPT THE WEST 65 FEET THEREOF FOR ROADWAY; 
 
ALSO EXCEPTING THEREFROM ALL COAL, OIL, GAS AND OTHER MINERAL DEPOSITS AS RESERVED IN 
THE PATENT RECORDED IN DOCKET 547, PAGE 362. 
 
 
PARCEL NO. 2: 
 
THE WEST 355 FEET OF THE SOUTH 150 FEET OF THE NORTH 500 FEET OF THE SOUTH HALF OF THE 
NORTHWEST QUARTER OF THE SOUTHWEST QUARTER OF SECTION 35, TOWNSHIP 2 NORTH, RANGE 
4 EAST OF THE GILA AND SALT RIVER BASE AND MERIDIAN, MARICOPA COUNTY, ARIZONA; 
 
EXCEPT THE WEST 65 FEET THEREOF FOR ROADWAY; 
 
ALSO EXCEPTING THEREFROM ALL COAL, OIL, GAS AND OTHER MINERAL DEPOSITS AS RESERVED IN 
THE PATENT RECORDED IN DOCKET 547, PAGE 362. 
 
 
PARCEL NO. 3: 
 
THE WEST 355 FEET OF THE SOUTH 44.9 FEET OF THE NORTH 544.9 FEET OF THE SOUTH HALF OF 
THE NORTHWEST QUARTER OF THE SOUTHWEST QUARTER OF SECTION 35, TOWNSHIP 2 NORTH, 
RANGE 4 EAST OF THE GILA AND SALT RIVER BASE AND MERIDIAN, MARICOPA COUNTY, ARIZONA; 
 
EXCEPT THE WEST 65 FEET THEREOF FOR ROADWAY; 
 
ALSO EXCEPTING THEREFROM ALL COAL, OIL, GAS AND OTHER MINERAL DEPOSITS AS RESERVED IN 
THE PATENT RECORDED IN DOCKET 547, PAGE 362. 
 
 
PARCEL NO. 4: 
 
THE SOUTH HALF OF THE NORTHWEST QUARTER OF THE SOUTHWEST QUARTER OF SECTION 35, 
TOWNSHIP 2 NORTH, RANGE 4 EAST OF THE GILA AND SALT RIVER BASE AND MERIDIAN, MARICOPA 
COUNTY, ARIZONA; 
 
EXCEPT THE SOUTH 100 FEET OF THE WEST 435.6 FEET; 
 
AND EXCEPT THE EAST 579.49 FEET MORE OR LESS; 
 
AND EXCEPT THE NORTH 544.9 FEET OF THE WEST 355 FEET; 
 

AND EXCEPT THE SOUTH 30 FEET FOR ROADWAY; 
 
AND EXCEPT THE WEST 1.00 FOOT OF THE EAST 25.00 FEET OF THE WEST 460.60 FEET OF THE 

21-ZN-2018
9/21/18



No.  10-533618  
 

Page 9 

NORTH 70.00 FEET OF THE SOUTH 100.00 FEET OF THE SOUTH HALF OF THE NORTHWEST QUARTER 
OF THE SOUTHWEST QUARTER OF SECTION 35, TOWNSHIP 2 NORTH, RANGE 4 EAST OF THE GILA 
AND SALT RIVER BASE AND MERIDIAN, MARICOPA COUNTY, ARIZONA; 
 
AND EXCEPT BEGINNING AT A POINT THAT LIES 435.60 FEET EAST OF THE WEST LINE AND 100 FEET 
NORTH OF THE SOUTH LINE OF THE NORTHWEST QUARTER OF THE SOUTHWEST QUARTER OF 
SECTION 35, TOWNSHIP 2 NORTH, RANGE 4 EAST OF THE GILA AND SALT RIVER BASE AND 
MERIDIAN, MARICOPA COUNTY, ARIZONA; THENCE SOUTH 89°35’24” WEST PARALLEL WITH AND 
100.00 FEET NORTH OF SAID SOUTH LINE 60.60 FEET TO A POINT THAT LIES 375.00 FEET EAST OF 
SAID WEST LINE; THENCE NORTH PARALLEL WITH AND 375.00 FEET EAST OF SAID WEST LINE 0.64 
FEET; 
THENCE SOUTH 89°48’24” EAST 60.60 FEET TO THE POINT OF BEGINNING. 
 
ALSO EXCEPT THE WEST 40 FEET OF THE SOUTH HALF OF THE NORTHWEST QUARTER OF THE 
SOUTHWEST QUARTER OF SECTION 35, TOWNSHIP 2 NORTH, RANGE 4 EAST OF THE GILA AND SALT 
RIVER BASE AND MERIDIAN, MARICOPA COUNTY, ARIZONA. 
 
AND EXCEPTING THEREFROM ALL COAL, OIL, GAS AND OTHER MINERAL DEPOSITS AS RESERVED IN 
THE PATENT RECORDED IN DOCKET 547, PAGE 362.  
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Land Use

sf ac
Pavement 74,509 1.710 0.95
Building 19,716 0.453 0.95

Landscaping 232,681 5.342 0.45
TOTAL 326,906 7.505 0.594

Land Use

sf ac
Pavement 155,593 3.572 0.95
Building 109,130 2.505 0.95

Landscaping 62,183 1.428 0.45
TOTAL 326,906 7.505 0.855

Precipitation
Depth [P]

Provided
Storage Surplus

in sf ac  cf  ac-ft cf cf
0.261 2.14 326,906 7.505 15,203 0.349 15,237 34

Required
Volume Diameter Required

Length
Provided
Length

Provided
Storage

cf ft lf lf CMP cf
UG Tank 15,203 10 194 194 15,237

cf cfs ea hr
UG Tank 15,203 0.10 2 22

Cpost-Cpre	[ΔC]

Area [A]
Runoff

Coefficient
[Cpre]

Pre-Development, Weighted C

Area [A]
Runoff

Coefficient
[Cpost]

Post-Development, Weighted C

Area [A]
Required Storage (VREQ

= ΔCPA/12)

Pre vs Post Development Retention Summary

Drywell Summary

Underground Retention Summary

Retention Basin

Retention Basin Volume Percolation
Rate

Drywells
Required

Drain
Time
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